Nanotopography follows force in TGF-beta1 stimulated epithelium.
Inflammation and cellular fibrosis often imply an involvement of the cytokine TGF-beta1. TGF-beta1 induces epithelial-to-mesenchymal transdifferentiation (EMT), a term describing the loss of epithelium-specific function. Indicative for this process are an elongated cell shape parallel to stress fibre formation. Many signalling pathways of TGF-beta1 have been discovered, but mechanical aspects have not yet been investigated. In this study, atomic force microscopy (AFM) was used to analyse surface topography and mechanical properties of EMT in proximal kidney tubule epithelium (NRK52E). Elongated cells, an increase of stress fibre formation and a loss of microvillus compatible structures were observed as characteristic signs of EMT. Furthermore, AFM could identify an increase in stiffness by 71% after six days of stimulation with TGF-beta1. As a novel topographical phenomenon, nodular protrusions emerged at the cell-cell junctions. They occurred preferentially at sites where stress fibres cross the border. Since these nodular protrusions were sensitive to inhibitors of force generation, they can indicate intracellular tension. The results demonstrate a manifest impact of elevated tension on the cellular topography.